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ABSTRACT 

A Class I1 inspec t ion  was conducted a t  t h e  Friday Harbor Sewage Treatment 
P lant  on August 13 and 14, 1985. The inspect ion was a  follow-up t o  a  May 17 
and 18, 1983, inspect ion conducted p r i o r  t o  upgrading t h e  f a c i l i t y  t o  an 
extended aera t ion  secondary pl ant .  Bi ochemical oxygen demand ( B O D 5 ) ,  t o t  a1 
suspended s o l i d s  (TSS), and feca l  coliform ( F . C . )  e f f l u e n t  q u a l i t y  were b e t t e r  
during t h e  August 1985 inspect ion than during t h e  May 1983 inspec t ion .  E f-  
f  1 uent BOD5 and TSS exceeded some National Pol l  u tan t  Discharge El imination 
System (NPDES) permit 1 imits  during t h e  second inspect ion.  Adjusting t h e  

ds loading t o  t h e  secondary c l a r i f i e r s  would l i k e l y  improve the  e f f l u e n t  
i  t y .  

INTRODUCTION 

ass I1 i n s ~ e c t i o n  was conducted a t  t h e  Frida-y Harbor ( F H )  Sewaqe Treat-  
ment Plant ( S T P )  on August 13 and 14, 1985 ( ~ i ~ u k e  1 ) .  p a r t i c i P a t j n g  in t h e  
inspect ion were Marc Heffner of t h e  Washington S t a t e  Department of Ecology 
(Ecology) Water Qua1 i t y  Inves t iga t ions  Section ( WQIS) and Kevin Kirk, opera tor  
of t h e  FH STP. The inspect ion was done in conjunction with a receiving water 
s tudy.  The receiving water study r e s u l t s  a r e  presented in a  sepa ra t e  WQIS 
memorandum (Determan and Kendra, 1986). 

The 1985 inspect ion was a  follow-up t o  a  May 1983 inspec t ion .  When the  1983 
inspec t ion  was conducted, FH was operat ing a  primary p lant  which included 
a bar screen,  a  sp i r ages t e r  ( a  round Imhoff t a n k ) ,  and ch lo r ina t ion  f a c i l i -  
t i e s  (Heffner ,  1983). Sludge was dried on drying beds, then sen t  t o  a  land- 
f i l l .  The upgraded secondary plant  went on l i n e  in l a t e  1984. Treatment 
u n i t s  now include f i n e  screens,  a g r i t  channel,  an extended aera t ion  bas in ,  
two secondary c l a r i f i e r s ,  and two  ch lo r ine  contac t  basins (F igure  2 ) .  Sludge 
i s  sent  t o  an aerobic holding t ank ld iges t e r  p r io r  t o  land appl i ca t ion  as 
a l iqu id  on farmland. 
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Purposes of the  inspection included: 

I .  Col lect  samples t o  est imate pl ant e f f i c i ency .  

2 .  Review l aboratory and sampl ing procedures ( including sampl e  spl i t s  
fo r  NPDES permit parameter analys is )  a t  the  STP. 

3. Collect samples t o  provide plant discharge data  fo r  consideration 
in the receiving water study. 

PROCEDURES 

Sample co l l ec t ion  during the  inspection inc uded both composite and grab 
samples. Influent  and unchlorinted ef f  1 uen sampl es were col l ected by both 
the  STP operator  and Ecology a t  the  locat ions noted in Figure 2. The Ecology 
composite samplers were s e t  t o  c o l l e c t  approximately 200 mLs of sample every 
30 minutes while the  FH composite samplers were s e t  t o  col l ec t  approximately 
500 mLs of sample every hour. Both s e t s  of samplers were s e t  t o  r u n  from 1000 
hours on August 13 t o  1000 hours on August 1 4 .  The Ecology e f f luen t  Sam 
malfunctioned, r e su l t ing  in an incomplete sample. A l  l the  composite samples 
were s p l i t  f o r  analysis  by the  Ecology and FH 1 aboratories  f o r  parameters 
noted on Table 1. 

Grab samples were col lec ted  from various s t a t i o n s  in the  plant .  Sampling 
s t a t i o n s ,  t imes,  and parametric coverage a r e  noted on Table 1. 

Flows a t  the  plant are measured at an e f f l u e n t  Parshal I flume. Ecology in- 
stantaneous measurements were made a t  the  f  1 ume t o  check the  accuracy of the  
plant meter. 

The Ecology laboratory was unable t o  complete the  so l ids  and a l k a l i n i t y  
analyses f o r  inspection samples within a1 lowable holding times. Therefore, 
the  so l ids  and a l k a l i n i t y  da ta  are iden t i f i ed  as estimated ( e s t . )  within the  
r epor t .  The sol ids da ta  are  1 ikel y  underestimates of actual concentrat ions.  

This descr ip t ion  of plant  operation i s  base on both observations made during 
the  inspection and operator explanations. perat ion during the  inspection was 
f a i r 1  y  typica l  f o r  dry-weather condit ions.  Influent  was routed through only 
one of the inf luent  screens and t o  the g r i t  channel. The g r i t  channel 
overfl owed when both the  in-pl ant and waterfront  co I 1  ect ion system pump 
s t a t i o n s  were operating a t  once. T ent  t o  an overflow basin at 
the  head end of the  chlor ine  contact basin. During the  inspection and other 
dry-weather condit ions,  the  basin drains t o  the  in-pi ant pump s t a t i o n ,  and 
flow i s  sent  back t o  the  screens and throug the  secondary treatment process. 
If draining the  overflow basin contents back t o  the  pump s t a t i o n  i s  impracti- 
cal due t o  a  high inf luent  flow, excess overflow bypasses secondary and enters  
the  flow stream pr io r  t o  the  chlorioat ion process. 



Table 1. Samples c o l  lec ted  - F r i d a y  Harbor, August 1985. 

F i e l d  Analyses Labora tory  Analyses 

Composite Samples 

I n f  1 uent Ecology Ecology 8/13-14 1000-1000 
FH 

F H Ecology 8/13-14 1000-1000 
FH 

E f f l u e n t  Ecology Ecology 8/13-14 1000-1000 
F H 

FH Ecology 8/13-14 1000-1000 
F H 

Ecology Grab Samples 

I n f l u e n t  8/13 1010 
1535 

Aera t ion  
Basin 

MLSS 

C l a r i f i e r  

Ch lo r ine  
Contact 
Basin 

X X X X X X X X X X X X X X X  
X  X  

X X X X X X X X X X X X X X X  
X  X  

X X X X X X X X X X X X X X X  
X  X  

X X X X X X X X X X X X X X X  
X  X  

X X X  X  
X  X  X  X  
X  X  X  

X  

E f f l u e n t  8/13 0945 X  X  X  X  X  X  X  X  X  
151 5 X  X  X  X  X  X  X  X  X  

X  
X X X  

Aerobic 8/14 0900 X  X  X  
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After passing through the  g r i t  channel , the  in f  l uent and return act ivated 
sludge (RAS) streams merge and flow in to  the  aera t ion  basin. The aerat ion 
basin i s  a  c i r c u l a r  tank with a  submerged sweep arm ro ta t ing  near the  bottom. 
Diffusers attached t o  the  arm provide a i r .  The operator in icated t h a t  h is  
t a r g e t  concentrations in the  aerat ion basin a r e  a  MLSS of 3  000 t o  4,000 mg/L 
and a  5.0. of 1.8 mg/L, b u t  recent  operations had been at a  MLSS of 5,000 t o  
6,000 mg/L and a  D.O. of 1.0 t o  1.2 mg/L. T h e  blowers f o r  aerat ion were being 
run very near maximum capaci ty .  Inspection measurements in the  aera t ion  basin 
found a  D.0. concentration of approximately 4 - 0  mg/L immediately a f t e r  an aera- 

ion arm sweep, dropping t o  0.8 t o  1.2 mg/L j st before the  next arm sweep. 
LSS concentrat ions of 3,700 ( e s t . )  t o  4,400 e s t . )  mg/L were measured in the 

basin. 

Secondary c l a r i f i c a t i o n  fol  lows aerat ion.  Only one of the  two c l a r i f i e r s  was 
being used. RAS was being pumped at the  maximum r a t e  of 200 gpm continuously 
fo r  the f i r s t  half of the  inspection.  A t  approximately 1500 hours on August 
13, the  operator  adjusted the  RAS pumps so they e re  cyc l i  ng f o r  15 minutes on 
and 15 minutes o f f .  The operator noted t h a t  i s  a b i l i t y  t o  adjust  RAS pump 
cycle f requent ly  was 1 imited by the  timer sys em t h a t  had been ins ta l  led. The 
timer i s  a  two-clock system with the master c  ock cycling on o r  off  in minirnum 
increments of 15 minutes. The second clock a  lows fu r the r  adjustment of the  
on portion of the  master clock. Thus, the  on portion of the  cycle can l imi t  
m e  time the  pumps are ac tua l ly  operating er iods  l e s s  than 15 minutes, b u t  
the  minimum off  time i s  15 minutes. Table o tes  how the  operator described 
what occurs -h various adjustments. His ch ie f  concern i s  an i n a b i l i t y  t o  
operate the  RAS pumps on a  5-minutes- 5-minutes-off cycle as described in 

-.c 

the  plant operation and maintenance ( 

Table 2. RAS timer system - Friday Harbor, August 1985. 

Following c l a r i f i c a t i o n ,  the  flow i s  chlor ina  ed and routed t o  the  chlor ine  
contact  basins.  During the  inspection on1 e  basin was being used. Flow 
then passed through a  Parshal 1 flume and w ischarged in to  the  harbor. 

Inspection r e s u l t s  are presented in Tables 3 flow nieasurement d a t a ) ,  4  (corn- 
pos i te  sample d a t a ) ,  and 5  (grab sample d a t a )  Comparison of p l  ant mete 
and Ecology instantaneous flow measurements a t  the  plant ind ica te  t h a t  t 
meter was accurate (Table 3 ) .  Appropriate d a t a  are  then compared t o  NPDES 
permit l i m i t s  (Table 6 ) .  



T a b l e  3. F low measurements - F r i d a y  Har o r ,  August 1985. 

F low (MGD) Average F low 

T o t a l  i z e r  
Da te  Time ment Meter  Reading 

E f f l u e n t  F low 
8/13 0800 0.42 

0900 0.32 0.30 

8/14 0840 0.35 
0920 0.49 0.51 

24-hour average f l o w  

RAS F I  ow 
8/13 0800 -i- 7854337 

0.28 
1310 T 7860339 

0.28 
53 0 7863051k 

0.14 
8/14 0840 "r 7872810 
24-hour aver age f l ow 0.18 

TRAS pump c a p a c i t y  = 200 gpm (0.29 MGD) . 
*RAS pumps r e s e t  t o  c y c l e  on 15 m i n u t e s  - o f f  15 m inu tes .  



Table 4. Ecology 1 abora tory  r e s u i  t s  of  composite sample ana lyses  - Fr iday  Harbor, August 1985. 

.--. h 

U 
So 1 i d s  (rng/L ) Nut r i en t s  (rng/L) rr5 - __1 3 - h0 

1 E I- C, -.. 07 

I n f l u e n t  Ecology 8/85 510 290 7.3 1820 75 1700t 1300t 1 6 0 t  1 0 t  26 (0.1 (0.1 5.1 7.8 250t'f 
Ecology 5/83 600 240 7.4 3500 300 2500 1900 320 62 18 (0.10 0.20 4.0 5.2 
F . H .  8/85 570 310 7.3 1990 82 1900t 1400-f 130 t  1 5 t  26 (0.1 (0.1 5.2 6.6 260tf  

E f f l uen t  Ecology 8/85* 690 120 7.5 1700 44 1400t 1200t 5 0 t  5 t  20 (0.1 (0 .1  6.2 6.4 2 1 0 t t  
Ecology 5/83 340 200 7.4 3110 140 2100 1700 160 24 15 (0.05 0.15 3.4 4.6 
F , H .  8 /85 250 56 7.4 1720 36 1500t 1300t 41t 8 ?  22 (0 .1  (0.1 6.8 7 . 1  1 3 0 t t  

t ~ s t i m a t e d  concen t r a t i on .  Samples s e n t  t o  t h e  Ecology 1 abora tory  were analyzed a f t e r  t h e  a1 lowabl e holding t ime 
( 7  days)  had been exceeded. Estimated concen t r a t i ons  a r e  1 i ke ly  underes t imates  of  t h e  ac tua l  c o n c e n t r a t i o n .  

t t ~ s t i m a t e d  concen t r a t i on .  Sampl e s  s e n t  t o  t h e  Ecol ogy 1 abora tory  were analyzed a f t e r  t h e  a1 lowabl e ho lding 
t ime ( 1 4  days)  had been exceeded. 

*Sample incomplete due t o  compositor f a i l u r e  p r i o r  t o  cornpl e t i o n  of t h e  2 4 - h o ~ ~ r  composite per iod .  



Table 5. Grab sample r e s u l t s  - F r i d a y  Harbor, August 1985. 

Labora tory  Analyses - 
E 13 

0 
t- a J h Z  N u t r i e n t s  (rng/L) 

IC- 
'r LP ti] * -  
- A  

." .- - ?--. 
aJ > E  ? 

w 
_I 

0 E i . r U  CI -. \ - 
F i e l d  Analyses o .- ~ 1 .  a D 

m .r 

0 u I I 
E r 

Chl . Resid. - o a2 3 0  .r z Z: z E - - m 
a 4  - .UC)TD I I 

d 9. - 
Temp pH Cond. (mg/L v-. 

1 0 0  
CO 

0 

a ~ *  6 g 5 5  o m a a  I I LO 
i m N  v, > 

Sample Date Time ( " C )  (S.U.) (umhos/cm) T o t a l  Free LLV o -U-e '  3 B z t- t- t- b~ 
> 

I n f l u e n t  8/13 1010 19.1 7.7 660 
1535 19.3 7.5 > lo00 

MLSS 8/13 0930 

E f f l u e n t  8/13 0945 19.7 7.0 >I000 1.5* 1.5 3 e s t  20 1840 10 20 <0.1 <0.1 7.1 7.1 1% 
1515 20.6 7.0 > lo00 0 . 9 t t  3 e s t  2 1730 9 24 <0.1 <0.1 6.9 7.2 1 9 t  

8/14 0830 l . O t t  10  est**  
0920 19.5 7.0 > lo00 1820 16 22 <0.1 <0.1 7.2 7.2 20 t  

Aerobic 8/14 0900 8200t 5900t 72 
D iges te r  

tEstirnated concent ra t ion .  Samples sent  t o  t he  Ecology l abo ra to r y  were analyzed a f t e r  the  a l lowab le  ho ld i ng  t ime (7  days) had been 
exceeded. Estimated concent ra t ions  a re  l i k e l y  underest imates o f  t h e  ac tua l  concent ra t ion .  

*Opera tor ' s  r e s u l t  o f  sample taken a t  same t ime  - 1.3 rng/L. 

t t o p e r a t o r  d i d  ana lys is .  

**Operator 's  r e s u l t  o f  sample taken a t  same t ime - 70/100 mLs. 

e s t  = est imated 



Table 6 .  Compari s  n of Ecology da ta  t o  NPD S  permit l imi ts  - Friday Harbor, 

Ecology Analytical Results 
Friday Hbr. 
Compositor Ecology ~ r a b t  

(% removal) 

TSS 
( m g h - )  
( I bs/D)** 
(% removal ) 

Fecal Col i foms 
( # I 1 0 0  mis) 

pH (S.U.) 

3 e s t ,  3 e s t ,  
10 e s t  

*The Ecology e f f luen t  compositor f a i  1 ed d u  ing the  sampling period, r e s u l t -  
ing in an incomplete Sam 

**Based on a  flow of 0.19 

?see Table 3 f o r  co l l ec t ion  times, 
T t ~ s t i m a t e d  concentrat ion.  Samples sent  t o  the  Ecology laboratory were 

analyzed a f t e r  the  allowable holding time ( 7  days) had been exceeded. 
Estimated concentrations are 1 i  e l y  underestimates of the  actual 
concentration. 

e s t  = estimated 
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Table 4 includes da ta  collected during both the  1983 (primary p lant )  and 1985 
(secondary p l  an t )  inspections.  The data show improved ef f luent  qua1 i t y  f o r  
the  NPDES permit parameters BOD5 (1983 - 20 mg/L; 1985 - 56 m g / L )  and TSS 
(1983 - 160 mg/L; 1985 - 41 e s t  mg/L)  a f t e r  the  upgrade. Considerable reduc- 
t i o n s  in e f f luen t  FC concentrat ions (1983 range: 3,900 t o  530,000/100 m L ;  1985 
range: 3  e s t  - 10 est /100 m L )  were also noted during the  1985 survey. 
improvements were noted, the  e f f luen t  BOD5 exceeded NPDES l imi ts  f o r  mo 
and weekly average concentrat ions and month1 y  average load, and the  e f f luen t  
TSS exceeded the NPDES l imit  f o r  monthly average concentration (Table 6 ,  note: 
1985 permit comparisons a re  based on Ecology analyt ica l  r e s u l t s  of the  FH 
e f f luen t  composite sample because the Ecolo y e f f luen t  composite sampler 
malfunctioned). 

Comparison of the  p l  ant removal e f f i c i e n c i e s  t o  NPDES percent removal requi re- 
ments i s  misleading because p i  ant configurat ion does not al low sa fe ,  con- 
venient inf luent  sampl ing upstream of the  f i n e  screens. Thus, the  reported 
removal r a t e s  are l ike ly  l e s s  than actual removals. oving the  inf luent  moni- 
tor ing  s t a t i o n  appears d i f f i c u l t ,  so basing permit compliance on e f f luen t  con- 
cent ra t ions  and loads r a the r  than percent removal s  i s  recommended. 

The May 1983 repor t  noted t h a t  t ide- re la ted  sa l twater  cont r ibut ions  t o  the  
system may have been occurring (Heffner, 1983).  Grab samples col lected d u r -  
ing the August 1985 survey suggest t h i s  may s t i l l  be occurring. Tides during 
the  survey included low t i d e s  in the 0.0- t 1.5-foot range a t  approximate1 y 
1000 hours on August 13 and approximately 1 45 hours on August 14, and a  high 
t i d e  in the  9.0- t o  10.0-foot range a t  approximately 1800 hours on August 13. 
Inf luent  grab sample conduct iv i t ies  of 660 umhos/cm a t  1010 on August 13 and 
700 umhos/cm a t  0925 on August 14 col lected during lower t i d a l  periods were 
less  than the >I000 umhos/cm sample co l l ec ted  a t  1535 on August 13 which cor- 
responded to  a  higher t i d a l  phase. The i n f l u e n t  composite sample conductivi ty 
f o r  the 1985 survey (approximately 3900 umhos/cm) was less  than f o r  the 1983 
survey (3500 umhos/cm) . The reduction could be a t t r i b u t a b l e  t o  d i f ferences  in 
the  t i d a l  cycle or  col lec t ion  system improvements. 

There was a  large d i f ference  between the  1985 composite sample TSS concentra- 
t i o n  ( 4 1  e s t .  mg /L)  and the grab sample TSS concentrat ions (19 e s t .  t o  20 e s t .  
mg /L)  (Tables 4 and 5 ) .  Sludge depth in t h e  12-foot-deep c l a r i f i e r  was 10 
f e e t  of sludge on August 13 a t  1500 hours and 5  f e e t  of sludge on August 14 
a t  0830 hours. This decrease in sludge depth along with the  low grab sample 
and high composite s m p l e  TSS concentrat ions in the  ef f luent  suggest a  so l ids  
loss over the  c l a r i f i e r  launder weir may have occurred at night during the 
inspection.  

Table 7 compares operation during the 1985 inspection t o  selected design 
c r i t e r i a .  P I  ant capaci ty  appeared t o  be adequate. Based on the  aerator  
loading and detention time, additional capac i ty  existed in the  aerat ion 
basin.  The high sludge age and low F:bl r a t i o  both suggest t h a t  the  plant 
could be operated at a  lower MLSS concentrat ion;  an operational adjustment 
t h a t  could be made whi le  staying within the  design c r i t e r i a  ran 
The operator should be encouraged t o  s e t  up a  wasting schedule t h a t  wi l l 
gradually drop the  MLSS concentration in an attempt t o  f ind an optimum 
concentrat ion.  



Table 7. Comparison o f  p l a n t  o p e r a t i o n a l  p a r m e t e r s  t o  d e s i g n  c r i t e r i a  - F r i d a y  Harbor, August 1985. 

PI ant Ecology 
Pl ant  Design Design 

Parameter Opera t ion  C r i t e r i a t  C r i t e r i a t t  - - 
A e r a t i o n  Bas in  

i n f l u e n t  mr;* = 300 ma1L @ 0.19 MGD = 475 Ibs ID 
~ a s i n t  = 5 2 , 9 0  f t 3  = 6.395 MG 
MLSS* = 3700 - 4400 mglL = 12,200 - 14,500 l b s  
MLVSS* = 3100 - 3600 mg1L = 10,200 - 11,900 l b s  
Recycle* = 100% o f  c a p a c i t y  = 0.28 MGD 

50% o f  c a p a c i t y  = 0.14 MGO 

Secondary C l a r i f i e r s  
As operated one used) 
Surface Areet = 530 f t 2  
D e ~ t h f  = 12  f t .  
~ l b w *  - average = 0.19 MGO 

peak =0.42MGO 
MLSS* = 3700 - 4400 mg/L 
Recycle* = 100% o f  c a p a c i t y  = 0.28 MGO 

50% o f  c a p a c i t y  = 0.14 MGD 

I f  b o t h  were used 
Sur face   rea at = 1060 f t 2  

Aera tor  l o a d i n g  
( l b s  BOD5101 
1000 f t 3  o f  t a n k )  

D e t e n t i o n  Time ( h r s )  

MLSS (mg1L) 

F:M ( I b s  BOOg/D/ 
I b  MLVSS) 

Sludge Age (days)* *  

Recycle Rat io**  

a t  100% o f  r e c y c l e  
c a p a c i t y  
a t  50% o f  r e c y c l e  
c a p a c i t y  

Surface Over f low Rate 
(gpd1f t2 )  

a t  average f l o w  360 
a t  peak f l o w  790 

0.6 0.25 - 1.5 
(average) 

1.45 

S o l i d s  Loading Rate 
( l b l 0 1 f t 2 )  
a t  100% o f  r e c y c l e  c a p a c i t y  

a t  average f l o w  27 - 33 
a t  peak f l o w  41 - 48 2 1 

at  50% o f  r e c y c l e  c a p a c i t y  
a t  average f l o w  19 - 23 
a t  oeak f l o w  33 - 39 21 

Surface Over f low Rate 
( s p d / f t 2 )  

a t  average f l o w  180 
a t  peak f l o w  460 

S o l i d s  Loading Rate 
( l b l D l f t 2 )  
at 100% o f  r e c y c l e  c a p a c i t y  

a t  average f l o w  14 - 16 
a t  peak f l o w  20 - 24 2  1 

a t  50% o f  r e c y c l e  c a p a c i t y  
a t  average f l o w  10 - 1 1  
a t  peak f l o w  16 - 19 2 1  

C h l o r i n e  Contact  Bas in  
as operated one tank used) 
~ o l u n i e t  - 1 9 i 0  f t 3  = 14,700 qal  
Flow* - average = 0.19 MGD 

peak = 0.42 MGD 
Detent ion  Time (min)  

at average f l o w  110 - - 60 
a t  peak f l o w  50 - -  2 0  
maximum 120 

* I n s p e c t i o n  da ta  ( s o l i d s  d a t a  are es t imated  c o n c e n t r a t i o n s ) .  S o l i d s  samples sent  t o  t h e  Ecology l a b o r a t o r y  were 
analyzed a f t e r  the  a l l o w a b l e  h o l d i n g  t i m e  ( 7  days) had been exceeded. Est imated c o n c e n t r a t i o n s  are  l i k e l y  under- 
es t imates  o f  t h e  ac tua l  concent ra t ion .  

t o e s i g n  d a t a  from p l a n t  schematic. 
**Based on o p e r a t o r ' s  e s t i m a t e  of 2000 gal  Ions o f  s ludge wasted per day and i n s p e c t i o n  RAS c o n c e n t r a t i o n s  o f  7,600* 

and 11,000 mg/L*. E f f l u e n t  TSS o f  40 mg/L used. Only a e r a t i o n  b a s i n  s o l i d s  used i n  c a l c u l a t i o n .  
t t F r o m  (Ecology, 1980). 
**Based on average f l o w  (0.19 MGD). 
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Comparison of 1985 c l a r i f i e r  loadings t o  design c r i t e r i a  suggests t h i s  may be 
a  problem area. A1 though the  surface  overflow r a t e s  f a l  1 within c r i t e r i a ,  the  
sol ids loading ra te s  appear t o  be too high a t  100 percent of recycle capacity 
and borderl ine a t  50 percent of recycle capac i ty  when only one c l a r i f i e r  i s  
used. Calculations indica te  t h a t  a t  the  r ecyc le  r a t e s  and associated RAS 
concentat ions,  the  recycle r a t e  should have been adequate to  re turn  the so l ids  
from the  c l a r i f i e r  without s o l i d s  loss (Table  8 ) .  

Table 8.  Solids return during inspection - Friday Harbor, August 1985. 

Flow t o  RAS 
being Concen- C l a r i f i e r  Sol ids  t o  Concen- Recyc 1 e  So 1 ids 
Uti l ized t r a t i o n  Q f  R C l a r i f i e r  t r a t i o n  Flow-R Returned 

Date (percent )  (mg1L) -- ( M G D )  ( l b s / D )  - ( m g / L )  ( M G D )  ( I  bs/D) 

? ~ s t i m a t e d  concentration. Sampl es sent  t o  he Eco 1 ogy 1 aboratory were analyzed 
a f t e r  the  allowable holding time ( 7  days) had been exceeded. Estimate concen- 
t r a t  ions are 1 i  kely underestimates of the  actual  concentration. 

Figure 3 i s  a  graph of the acceptable flow o  the  c l a r i f i e r ( s )  ( e f f l u e n t  plus 
recycle)  a t  given MLSS concentrat ions.  I t  i s  recommended tha t  the operator 
e i t h e r  maintain a  lower MLSS concentrat ion,  use both c l a r i f i e r s ,  o r  adjust  the  
sludge recycle r a t e  so t h a t  the  so l ids  loading r a t e  i s  maintained below design 
c r i t e r i a .  This should continue unt i l  the  opera tor  has a  feel  f o r  r a t e s  
acceptable fo r  his  spec i f i c  system. 

The comparison of the chlor ine  contact  chamber t o  design c r i t e r i a  indica tes  
the  unit was adequate t o  handle the  inspection flow. The 1985 coliform counts 
were qu i t e  low ( 3  e s t .  t o  10 est.1100 m L ,  from Table 5 ) ,  also suggesting good 
unit  operat ion.  During the  inspection,  ch lo r ine  residual concentrations ap- 
peared somewhat high, ranging from 0.9 t o  1 - 5  mg/L. The operator should de- 
termine the  minimum chlorine residual necessary t o  maintain s a t i s f a c t o r y  
e f f luen t  fecal coliform counts. Sludge depth in the  contact  chamber was 
approximately two f e e t  in the  eight- foot-deep unit  at 0830 hours on August 
14.  Sludge depth should be monitored and s  udge removed before i t  substan- 
t i a l  ly reduces contact  time. A three- foot  aximum depth could serve as a  
guidel ine unless inadequate d i s in fec t ion  i s  noted at a  lesser  sludge depth. 

Many of the  suggestions in t h i s  report  invo ve the  operator making adjust-  
ments a t  the  pl ant and learning how t h e  l an t  responds. Because i t  i s  a  new 
f a c i l i t y ,  t h i s  wi 1 l take some time. The opera tor  should be encouraged to  
keep an operational log during t h i s  time, noting h is  operational s t r a t egy  and 
r e s u l t s  f o r  fu tu re  reference.  
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Sludge metals data from a  sample col lec ted  in the  aerobic sludge holding1 
diges ter  tank are presented in Table 9. Sludge metals concentrat ions were 
higher during the August 1985 survey than during the May 1983 survey, b u t  
s t i l l  f e l l  well within the range of concentrat ions found in sludges during 
previous Class 11 i ~ s p e c t i o n s  a t  act ivated sludge p lants .  

Table 9. Sludge metals concentrat ions - Friday Harbor, August 1985. 

Previous Inspection Data* 
Friday Harbor Sludge Geometric 

e  an Number 
mdKg dry Range o  f  

eta1 weight) weight) weight) (mg/Kg dry w t  .) Samples 

Cadmi urn 4.2 
Chromi urn 14 
Copper 400 
Lead 6  4 

ickel 14 
Zinc 690 
Arsenic - - 

% Solids 2.6 

*Summary of da ta  col lected during previous C I  ass I1 inspections a t  act ivated 
sl udge p l  ants .  

**May 1983 sample col lected at Friday Harbor STP when p l  ant was a  primary 
(Heffner, 1983). 

LABORATORY R E V I E W  

Review of the  laboratory procedures with the  operator found no major problems. 
Comments per t inent  t o  rout ine  procedures inc 

Sampling 

The inf luent  sarn l ing  s t a t i o n  i s  locat  d downstream of the  inf luent  f i n e  screens 
and the d iges te r  supernat ant r e tu rn .  oving the  s t a t i o n  f a r t h e r  upstream would 
be extremely d i f f i c u l t .  Presently the  opera tor  does not re turn  supernatant 
during sampling periods. This p rac t i ce  shou e  continued to  the  extent  pos- 
s i b l e .  As noted e a r l i e r ,  sampling downstream of the screen l ike ly  underesti-  
mates the inf l uent load resu l t ing  in an underestimation of treatment p l  ant 
e f f i c i ency .  This should be considered when t h e  permit requirement fo r  85 per- 
cent  removal of BOD5 and TSS i s  evaluated. 
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Twenty-four-hour composite samples at the  p l  ant are rout ine ly  col lected during 
the  Wednesday morning t o  Thursday morning time period. Because t h i s  i s  a 
tour i s t - o r i en ted  community, weekend sampl ing ( a 24-hour composi t e  col 1 ected 
sometime between 1500 hours on Friday and 1500 hours on Sunday) once a month 
during the  heavy t o u r i s t  season i s  suggested so maximum loads can be estimated. 

The range of pH measurements observed a t  the plant  sug e s t s  t h a t  buffers  of pH 
7 and 10 should be used f o r  meter s tandardiza t ion  ra ther  than buffers  of pH 4 
and 7.  A dai ly meter check with the  7 buf fe r  and weekly check with the  10 
buffer  should be adequate. 

PA0 i s  used as a t i t r a n t  f o r  the Winkler Me hod D.O.  analyses used f o r  the  
BOD5 t e s t s .  The operator checks the  normality of each new b o t t l e  of PA0 t o  
assure the  1 abeled normality i s  accurate. Additional normality checks when 
the  b o t t l e  i s  two-thirds f u l l  and one- third f u l l  are recommended. 

The mercury in the  thermometer used to  monitor the  drying oven had spl i t  mak- 
ing temperature readings inaccurate.  The mercury should be rejoined or the 
thermometer rep1 aced. An accurate thermometer should always be in place t o  
monitor the oven temperature. Other suggestions include: 

1. F i l t e r s  should be pre-rinsed three  times p r io r  t o  drying and use t o  
assure adequate cleaning.  

2. Duplicate analyses when less  than 50 mLs of sample can be f i l t e r e d  are 
recommended. This technisue minimizes t h e  e f fec t  of small measurement 
e r ro r s  and samples which are  not comp 
t e s t  accuracy. 

3. Redrying and reweighing f i l t e r e d  sarnpl 
at tained (<0.5 mg weight loss between 
qua1 i t y  assurance technique. Quarter l 
using the  redrylreweigh techni 

e t e l y  homogeneous, thus improving 

e s  unt i l  a constant weight i s  
reweighings) i s  a suggested 

checks of proper so l ids  drying 
recommended. 

Results of the sample s p l i t s  f o r  Ecology an FW laboratory analyses are pre- 
sented in Table 10. Because of the  Ecology e f f l u e n t  sampl ing and laboratory 
problems, confidence in statements about s m p l  e r  and 1 aboratory comparisons 
i s  minimal. BOD5 and fecal coliform s p l i t s  compared only marginal ly we1 I ,  
b u t  based on the  discussion,  no need f o r  major changes in technique were 
apparent. 
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Table 10. Compairson of Ecology and Friday arbor s p l i t  sample r e s u l t s :  
Friday Harbor, August 1985. 

Influent  Ecology Eco 1 ogy 
Friday Harbor 

Friday Harbor Eco l ogy 
Friday Harbor 

Ef f  1 uent Ecology Ecology 
Friday Harbor 

Friday Harbor Ecology 
Friday Harbor 

Grab Eco 1 ogy 
Friday Harbor 7 -------- ---- ---- 

e s t  = estimated 

tEstimated concentration. Samples sent  t o  t e  Eco 1 ogy I abor atory were ana- 
lyzed a f t e r  the  a1 lowable holding time ( 7  d  ys )  had been exceeded. Est i-  
mated concentrations are 1 i  kely underestima es of the actual concentrat ion.  

Effluent  qual i t y  during the  August 1985 C l  ass  I1 inspection (secondary p l  an t )  
was improved in comparison to  the  qual i t y  d u r i n g  the  May 1983 G l  ass I1 inspec- 
t i o n  (primary p l  a n t ) .  Improvement was most dramatic in reduction of fecal  
coliform counts (May 1983 range: 3,900 t o  530,000/100 m L ;  August 1985 range: 3 
e s t .  t o  1 0  e s t  . I100 m L ) .  Althouqh qual i t y  improved, BOD5 (concentrat ion and 
load) and TSS (concentrat ion) in the ef f luen exceeded some of the  NPDES 

ermit l imi ts .  Use of the concentra ion and load permit l imi t s  ra ther  
than percent removal l imi t s  f o r  permit compl ance monitoring i s  suggested 
because of the  inf luent  sampling s t a t i o n .  T e s t a t i o n  i s  downstream of the  
inf luent  f i n e  screens,  l i k e l y  r e su l t ing  in 1 wer inf luent  concentration 
measurements than are ac tua l ly  coming t o  the  p lant ,  and thus causing lower 
e f f i c i ency  ra t ings .  Moving t h e  inf luent  s t a  ion upstream of the  screens would 
be d i f f i c u l t .  

Solids s p i l l e d  from the  c l a r i f i e r  during the  night  probably were responsible 
f o r  e f f luen t  concentrations g rea te r  than NPDES average permit l imi ts .  The 
primary problem appears t o  be re1 ated t o  the  s o l i d s  loading t o  the  cl a r i f i e r .  
One or a  combination of the  following should be used t o  correc t  the  s i tua t ion :  

1. Lowering the  MLSS concentr t ion  in the  aerat ion basin. Ex 
t a t i o n  to  f ind an optimum LSS concentrat  ion and devel opme 
wasting schedul e  t o  maintain t h a t  concentrat ion are  necessary f o r  
good long-term p l  ant operat ion.  
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2 .  Using b o t h c l a r i f i e r s  r a the r  than one t o  handle the  load. T h i s o p -  
t i o n  should help keep so l ids  in the plant  during c r i t i c a l  s i t u a t i o n s .  

3. Reducing the  slud e recycle r a t e .  The operator noted t h a t  f l e x i -  
b i l i t y  of recycle r a t e  adjustment s limited by the timer sys 
Changing the  timer system may be n cessary t o  ful ly  u t i  l i ze  t 
option.  

Effluent  fecal coliform counts were low during the  inspection, but chlorine 
residual  concentrations were f a i r l y  high ( 0 . 9  t o  1.5 m g / i ) .  The operator 
should experiment with chlor ine  feed to  minimize the chlorine residual  concen- 
t r a t i o n  while s t i  1 1  maintaining the  lower feca l  coliform counts. 

Because the  pl ant i s  re1 a t i v e l y  new, some opera tor  experiment at ion i s  required 
t o  determine an optimum operational system a t  the  plant.  The operator  should 

a log out 1 ining operational changes he makes and observations on p l  ant 
performance, This wi 1 1  help with the learninq process and provide a record 
f o r  reference.  

Laboratory and sampling procedures a t  the  p lan t  appeared t o  be acceptable. 
Minor changes are recommended in the Laboratory Review sect ion  of t h i s  r epor t .  

Attachment 
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